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INTRODUCTION
Fever of intermediate duration (FID) is deﬁned as
non-localised fever occurring in the community,
lasting from 1 to 4 weeks, and having no diag-
nostic orientation after basic clinical, analytical
and radiological evaluations are completed. [1]. In
Spain, the most frequent causes of FID (70%) are
systemic infectious diseases (mainly rickettsioses,
brucellosis, bartonellosis, anaplasmosis and
agents of infectious mononucleosis), localised
infections (i.e. intraabdominal abscesses or pros-
tatitis), vasculitis and neoplasms, and other aeti-
ological agents.
In Gran Canaria (Spain), the most frequent
causes of FDI are Coxiella burnetii [2], Rickettsia
typhi [3] and Rickettsia felis [4]. However, many
patients with FDI, without data suggestive of
occult bacterial infections, vasculitis or neo-
plasms, have a clinical response to the use
of doxycycline but no microbiological diagnosis.
So, the aim of this work was to evaluate the
aetiological role of Anaplasma phagocytophilum
in patients with FDI in Gran Canaria.
PATIENTS, MATERIAL AND
METHODS
All autochthonous adult outpatients with FID
evaluated in the Infectious Diseases Unit from 1
October 2004 to 31 December 2006 were investi-
gated for their aetiological diagnosis. Demo-
graphic, clinical and laboratory data were
collected for all patients. Chest X-ray, three sets of
blood cultures and urine culture were systemati-
cally performed. Antibodies against Coxiella bur-
netii (immunoﬂuorescence (IFA); IgG and IgM
(bioMe´rieux, Marcy l’Etoile, France)), Rickettsia
typhi (IFA; IgG and IgM (bioMe´rieux)), Rickettsia
conorii (IFA; IgG and IgM (bioMe´rieux)), Leptospira
spp. (MAT, bioRad, Marnes la Coquette, France),
Epstein-Barr virus (EBV) (enzymeimmunoassay
(EIA); IgG-VCA (Trinity Biotech, Bray Co. Wick-
low, Ireland), IFA; IgM (Palex Medical, Meridian
Bioscience, Cincinnati, OH, USA)), Cytomegalovi-
rus (CMV) (EIA; IgG and IgM (Abbott Laborato-
ries, Delkenheim, Germany)), Toxoplasma gondii
(EIA; IgG and IgM (Abbott Laboratories), IgA
(diaSorin, Milano, Italy)), human immunodeﬁ-
ciency virus (HIV)(EIA, Abbott Laboratories), with
positive results conﬁrmed by immunoblot test
(INNOLIA, Innogenetics, Gent, Belgium),
hepatitis A (EIA, Abbott Laboratories), hepatitis B
(EIA; surface antigen—BsAg-antibodies for core -
antiHBc- (Abbott Laboratories)) and hepatitis C
(EIA, Abbott Laboratories) virus were tested for in
all patients. Serological evaluation of Brucella spp.
was not included because this infection is absent in
Gran Canaria. A deﬁnite diagnosis of these dis-
eases was the presence of a compatible clinical
picture and conventional serological criteria. FDI
patients with epidemiological characteristics sug-
gestive of imported diseases, and ⁄ or with only a
serum sample, were excluded.
Anaplasma phagocytophilum antibodies (IgG and
IgM) were evaluated in patients without a deﬁnite
diagnosis when two serum samples were available
(acute and convalescent phase). A commercial
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immunoﬂuorescence assay (IFA) (Focus Diagnos-
tics, Cypress, San Diego, CA, USA) based on HL60
cells infectedwith a human isolate ofHGE-1 strain,
was used. The test was performed according to the
manufacturer’s protocol. Positive and negative
controls were used as supplied by the manufac-
turer. IFA was considered as positive for IgG titres
‡1 ⁄ 64 and ⁄ or IgM titres ‡1 ⁄ 20. All positive sera
were titrated. Conﬁrmed human anaplasmosis is
the demonstration of a four-fold change in the
antibody titre in paired serum samples.
RESULTS
A total of 229 patients fulﬁlled the criteria for FID.
Of them, 156 have a deﬁnite diagnosis (49 murine
typhus, 44 Q fever, 32 acute EBV infections, 30
acute CMV infections (one patient with co-infec-
tion by CMV and EBV), one acute HIV and one
acute Toxoplasma gondii infection). Themean age of
the murine typhus patients was 33.5 years old
(range 18–79), and 67.4% were men. Q fever
patients had a mean age of 39.4 years old (range
18–70), and 84.1% were men. Acute EBV infection
patients had a mean age of 36 years old (range
18–60), and 53.1%weremen. Finally, the mean age
of acute CMV infection patients was 33.6 years old
(range 18–80), and 53.3% were men.
Anaplasma phagocytophilum antibodies were
measured in 73 patients (mean age 36.4 years
old, males 64.4%). Only four patients had a
positive serological result (Table 1b).
A total of 229 patients fulﬁlled the criteria for
FID. Of them, 156 had a deﬁnite diagnosis (49
murine typhus, 44 Q fever, 32 acute EBV infec-
tions, 30 acute CMV infections (one patient
co-infection CMV and EBV), one acute HIV and
one acute Toxoplasma gondii infection) but did
not have diagnostic criteria for acute infection by
A. phagocytophilum.
DISCUSSION
Serological data in this series suggest that Ana-
plasma phagocytophilum is not a relevant cause of
FID in Gran Canaria. Otherwise, direct data
(epidemiological studies of tick species) and
indirect data (no detection of other infectious
diseases transmitted by the main vector related to
anaplasmosis [5]) suggest that anaplasmosis
should not be included in the differential dia-
gnosis of FID in our geographical area. So, the
evaluation of other different microorganisms
killed by tetracyclines is mandatory in our
geographical area.
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Table 1. Positive serological results for Anaplasma phago-
cytophilum antibodies
Patient No.
Acute phase Convalescent phase
Ig G IgM IgG IgM
1 <1:64 <1:20 <1:64 1:80
2 1:128 <1:20 1:256 <1:20
3 <1:64 1:80 <1:64 1:160
4 <1:64 1:40 <1:64 <1:20
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